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Abstract 
Purpose - Four learning modes, interacting through students as different learning systems, are 
mapped into a cone-of-learning continuum that allows tertiary institutions to visually re-consider 
where within their cone-of-learning, they choose to position their learning approaches. Two 
forms of blended learning are also distinguished.  
 
Design/methodology/approach - Undergraduate law, business, IT and creative arts student 
perceptions are structural equation modelled (SEM) into traditional, blended-enabled, 
blended-enhanced and flexible learning systems. 
Findings - Within the SEM derived learning cone-of-learning continuum, a migration from 
traditional learning systems towards blended and flexible learning systems typically offers 
higher-net levels of undergraduate student learning experiences and outcomes.  
Research limitations/implications - We do not capture learning system feedback loops, but our 
cone-of-learning approaches can position against chosen competitors. We recognise that 
benchmarking, positioning, and transferability differences may exist between different tertiary 
institutions; different learning areas; and different countries of operation. Cone-of-learning 
studies can expand to capture student perceptions of their value acquisitions, overall satisfaction, 
plus trust and loyalty considerations. 
Practical implications - The cone-of-learning shows shifts towards flexibility as generating 
higher student learning experiences, higher student learning outcomes, and as flexible 
technologies mature this demands higher student inputs. These interactive experiential systems 
approaches can readily incorporate new technologies, gamification, and engagements which are 
testable for additional student deep learning contributions. Experiential deep-learning systems 
also have wide industrial applications.  
Originality/value - Learning system studies remain complex, variable systems, dependent on 
instructors, students, and their shared experiential engagements environments. This 
cone-of-learning continuum approach is useful for educators, business, and societal life-long 
learners who seek to gauge learning and outcomes.  
Keywords Tertiary teaching, flexible, blended, traditional, learning systems, experiences, biggs, 
outcomes 
Article Classification Research Paper 
 
 
    
1. Introduction 
Tertiary institutions assist students by growing their knowledge, skills, and capabilities. They 
facilitate and assimilate learning, and they reduce impediments to learning (Barrie, 2006; 2007). 
They also provide enhanced student learning solutions (Holsapple and Lee-Post, 2006), that 
integrate quality, applied knowledge, and feedback solutions, into their learning systems 
(Trigwell and Prosser, 1991; Taylor, 1998; Deming, 2000; Hamilton and Tee, 2013). 
The tertiary institution, the student, and the teacher (Dill and Soo, 2005), interact conjointly 
and form parts of the learning system, and through delivering quality learning experiences they 
build a suite of learning system outcomes (Shewhart, 1980; Johnson and Johnson, 1999; Deming, 
2000; Biggs, 2003; Sun et al., 2008). Some learning systems often operating under tight 
budgetary constraints can also provide business training (Peterson et al., 2008).  
The learning systems differ across tertiary institutions, and can involve combinations of 
traditional (face-to-face) learning, or blended (mixed approach) learning, or flexible 
(personalised) learning (Cybinski and Selvananthan, 2005; Georgouli et al., 2008). 
In tertiary institutions students learn via minimalist rote-learning knowledge acquisitions – 
termed surface learning, and by thorough knowledge acquisitions – termed deep-learning (Biggs, 
2003). Student learning needs may include: ego gratification, grade achievements, self-esteem, 
and/or graduate-related goals (Beattie and James, 1997; Biggs, 2003; Barrie, 2006; 2007). Thus, 
a need exists for tertiary learning systems to include: (1) reasoned thought; (2) critical appraisal; 
(3) investigative capacity; (4) ideas and knowledge; (5) interpersonal skills (Martin et al., 2000; 
Cully, 2004; Douglas et al., 2008); (6) a focus on workplace and environmental agility (Beattie 
and James, 1997; Collis and Moonen, 2003; Brew, 2008; Lowry et al., 2008); and (7) flexible 
workplace solutions (Zipkin, 1991). To be effective such complex learning systems should be 
individualised (Boyatzis and Kolb, 1995), and they should engage experiences, skills, and quality 
deep-learning (Johnson and Johnson 1999; Sun et al., 2008). In such situations student 
satisfaction with the learning process outcomes can increase (Hamilton and Tee, 2010).  
Web-based technological options add further learning approaches, and can extend the 
connectivity between tertiary learning systems and students (Zipkin, 1991; Ansari and Mela, 
2003; Biggs, 2003; Pine et al., 1993; McLoughlin and Luca, 2002; Hamilton and Selen, 2002; 
Murthi and Sarkar, 2003; Kiili, 2005). Tam and Ho (2006) and Jackson (2007) show on-line 
learning systems enhance the decision-to-engage in learning, and can further influence the actual 
service/product selection by the student (Pine et al., 1993; Thirumalai and Sinha, 2009). This 
dynamic environment allows teachers to incorporate additional technologies and experiences into 
their learning approaches (Stella and Woodhouse, 2008), and also exposes tertiary students to 
learning under mixes of traditional, blended and flexible approaches. Hence this study explores 
factors that influence the progression from traditional learning towards a flexible learning 
environment. 
 
2. Tertiary learning approaches 
2.1 Traditional learning 
In tertiary learning environments, degrees of flexibility can exist across the learning continuum 
(Collis and Moonen, 2003). These can also engage up to four learning quadrants (Hamilton and 
Tee, 2009). Traditional or teacher-directed live, synchronous-rich, face-to-face learning 
environments (Beattie and James, 1997; Miller and Groccia, 1997; McCarthy and Anderson, 
2000; Bonk and Graham, 2005; Gamliel and Davidovitz, 2005) and teaching measures (Novak, 
1998; Allen et al., 2002; Theroux, 2004) commence the continuum. Blended-enabled captures 
    
the what, where, and when aspects of learning (Hill, 2006). It is infused with instructional media, 
computer-assisted learning-management-systems, and face-to-face aspects of learning that can 
deliver further engagement through fixed educator-selected and student-accepted outcomes 
(Baugher et al., 2003; Bonk and Graham, 2005; Brew, 2008; Georgouli et al., 2008; Yudko et 
al., 2008). These somewhat student-centred, real-world learning systems often blur the 
continuum boundaries between traditional and blended-enabled learning. For example, 
computer-mediated learning tools such as Blackboard, Zimbra, and Moodle now encompass 
podcasts and virtual classroom connections, fit blended-enabled learning but they can be 
sometimes be applied in some traditional engagement approaches. 
Beyond traditional and blended-enabled learning resides the blended-enhanced learning 
systems. Here, combinations of student-centred learning activities are jointly integrated to drive 
richer learning experiences. For example, executive role-plays; in-situ business assistance, 
gamified dynamically-changing multi-solution simulations, deep thought problem solving, and 
interactive virtual-world avatar teachers can each contribute across the learning experiences, and 
each can draw on their specialised media or interactive iPad cloud applications. Again, the 
learning boundaries are blurred, but the experiential learning is increasing from traditional to 
blended-enabled to blended-enhanced learning. 
Lastly, learning is adjusting to an on-demand, anywhere, anytime, any mode, any reason 
approach which this study terms flexible learning. Here, teachers provide learning support, and 
some direction, as they provide assistance that contributes towards meeting each individual 
student’s learning demands. Thus, the outcomes become individualised, and individualised 
curricula become an increasing necessity for academic staff. This is somewhat similar to the 
progressive learning of a PhD student, and in either case, such individualised programs must be 
managed by the tertiary institution.  
Flexible learning relies on a negotiated uniqueness, and contributes to a pedagogical learning 
transformation – moving from where learners become receivers of teacher information, to where 
learners actively-construct their own learning and knowledge-acquisition demands for (or with) 
the teacher. This dynamic learning systems environment encompasses multiple learning 
experiences, and multiple technologies (Black, 1996). It also broadens the teaching/learning 
reach of participating tertiary institutions, and it draws active double-loop learning (or active 
learning that incorporates prior learning outcomes) into the learning engagement domain 
(Hamilton and Selen, 2002). Thus learning systems are operate across a continuum from 
traditional to blended-enabled to blended-enhanced to flexible and the tertiary institution chooses 
where it positions itself.  
Virtual world gamification and virtual universities with the student as an avatar interacting 
with other student and teacher avatars is now possible (Hamilton et al., 2011). This new learning 
domain may further transform the flexible-end of the learning system continuum (Hamilton et 
al., 2013).  
 
2.2 Learning continuum 
Biggs (2003), Bonk and Graham (2005), Cybinski and Selvananthan (2005), Michinov and 
Michinov (2008), Georgouli et al. (2008), and Hamilton and Tee (2009; 2010) show the possible 
presence of four teaching and learning approaches along a learning continuum. This study terms 
these learning combinations as face-to-face, blended-enabled, blended-enhanced, and flexible. 
Each approach offers differences in the student’s learning, experiences, skills and outcomes. 
These learning approaches also move from a teacher-directing (and student-accepting) approach 
    
towards a student-directing (and teacher-mentoring) approach (with more dynamic and 
challenging student-teacher learning solutions residing towards the flexible-end of this student 
learning continuum).  
As we progress along the learning continuum actual learning experiences become more 
dynamic, and experiential, and this results in higher learning rates (Hamilton and Tee, 2010). 
Further, this learning continuum progression can also provide measurable two-way (and 
dynamically-changing) learning (Hamilton and Tee, 2013) - inferring new dynamic learning 
assessment instruments are likely required and need to be developed. For example, in virtual 
universities real-time tracking/evaluation of each student’s actions, activities, contributions, and 
research can be automated, mapped, and intelligently-interpreted against correctness, relevance 
and value/applicability. Hence, a blurring of progressive advances in learning between each of 
our four learning quadrants exists across the learning continuum, and the possible mix of student 
learning approaches remains complex.  
 
2.3 The three P’s of learning 
Biggs (2003) suggests learning can be investigated via his 3P teaching and learning system, 
which, in theory, can be optimised to deliver best student outcomes (Bruner, 1996; Marton and 
Säljö, 1984; Piaget, 1985). Biggs (2003) further suggests information can also be specifically 
structured to motivate student learning. Here, tasks (rather than grades) build deeper learning 
experiences – with students more engaged in various ‘want-to-learn’ and ‘want-to-understand’ 
situations. 
Biggs 3P learning system (Figure 1) shows a student’s prior knowledge, skills and input 
commitments factors combine with the institutional teaching-mode-deployed and the teaching 
materials factor to generate a learning framework termed ‘presage’. These two presage factors 
build the learning ethos, and drive both the teaching and learning activities and the experiences. 
This learning or process factor, along with the two presage factors, together drive the final 
student learning outcomes - delivering product combinations of student-acquired skills, and 
student-perceived learning qualities.  
 
 
 
Figure 1. Biggs 3P learning system (adapted from Biggs, 2003) 
Heaviest arrows indicate strongest paths, and reverse arrows indicate possible feedback loops. 
Thus, the Biggs 3P learning system builds across what students do (or experience), rather than 
what teachers do, and it is affected by the kind of learning on offer. Here the student acquires a 
new set of capabilities (possibly: new knowledge, new skills and new attitudinal capacities), but 
    
does so within the institutional and curriculum confinements that govern goals, teaching 
strategies, assessment structures, and the levels of teacher-student engagement. 
 
2.4 The cone-of-learning conceptual framework 
To further understand student learning, this study combines Biggs (2003) 3P learning system 
(Figure 1) across its proposed learning continuum, and it now proposes a three dimensional 
learning system mapping of student input, with student learning experiences and student 
outcomes. This study adopts four teaching comparison domains with learning under either 
traditional delivery, or blended-enabled delivery, or blended-enhanced delivery, or flexible 
delivery. This study seeks to establish that as one moves along the learning continuum towards 
flexible delivery, all aspects of the learning system increase. We present this concept as our 
cone-of-learning continuum conceptual framework model (Figure 2). We present each of these 
three dimensions as being independent of the other. Hence each is shown operating at right 
angles. 
 
 
 
Figure 2. Cone-of-learning continuum conceptual framework model 
 
The cone-of-learning continuum shows a transitioning of learning complexities which 
generally increase as teaching moves from less-complex traditional learning systems towards 
more-complex flexible learning systems. Michinov and Michinov (2008) support overlapping 
boundaries between the face-to-face and blended learning approaches, and Georgouli et al. 
(2008) support overlapping between blended and flexible learning approaches. Hence, this 
study’s four learning approaches are displayed with overlapping (blurred) boundaries, and in 
combination they represent an overarching continuum of possible learning approaches.  
Towards the flexible end of the cone-of-learning, learning is typically deeper, engaging and 
multi-faceted. Here, mixes of timing and flexibility, content and flexibility, entry requirements, 
instruction and resources deployment, and delivery and logistics (Collis and Moonen, 2003) all 
contribute towards net-student-learning (Hamilton and Tee, 2009). Hence, flexible learning 
normally yields considerably stronger student learning outcomes (Hamilton and Tee, 2010). 
Thus, using the 3P model, we now hypothesise student learning experiences and student 
learning outcomes grow positively in conjunction with shifts student inputs, and that this occurs 
in line with a migration from traditional, to blended, and through to flexible learning 
environments. 
    
 
3. Theoretical basis 
The cone-of-learning is a visual representation of the continuum of approaches to student 
learning systems and deliverables. It adds understanding and measurement capabilities to the 
relative strengths of each different learning system. The cone-of-learning suggests the teaching 
mode of delivery is likely most effective when all aspects of the student’s 
individually-interpreted learning system are optimised – including the Biggs feedback systems 
between teachers, the institution and students. It also suggests the learning the student consumes 
is assessable by gauging/measuring the degree to which the experiential learning remains active, 
relevant, and pertinent. Hence, under flexible delivery mode, learning experiences can be 
stimulating, interactive, and memory-embedding. Similarly the assessment processes can gauge 
important experiential learning transfers, and not focus on memory-recall or question- answer 
tests.  
This study’s research contribution first splits blended learning into two learning approaches – 
blended-enabled and blended-enhanced. Emanating from the above discussions, it theorizes that 
blended-enhanced learning delivers greater learning outcomes than blended-enabled learning 
(H1). Next, it tests whether the overall combined-effects of a Biggs 3P learning system delivers 
higher total student learning effects as the system moves from traditional, to blended-enabled, to 
blended-enhanced, to flexible learning (H2). Lastly, this study tests support for our proposed 
cone-of-learning as a means of visually understanding transitions, and differences, between each 
of the four learning mode systems (H3). 
 
4. Research study 
Using a seven-point Likert scale approach the item measures of four constructs of the Biggs 3P 
learning system were captured for each learning mode. Of the 526 business students attending 
this regional university's campuses on this day for business (management, economics and 
accounting) lectures, only 372 complete and valid undergraduate business student (242 female 
and 130 male) responses were received across three campuses (each in a different city). Little’s 
MCAR (χ2 = 3821, p < 0.000) indicated this cleaned data set to be suitable for subsequent 
structural equation modelling (SEM) analysis (Cunningham 2008; Hair et al., 2010).  
Student respondents below 30 years of age numbered 228, those 31 to 40 years numbered 
104, and 40 students were over 40 years of age. Most students (251) worked around 20 hours per 
week in casual jobs, 75 students had full-time jobs, and 35 students were in managerial or 
ownership positions. Overall, 312 students were high school graduates, 278 students attended 
university daily, and 94 only attended university for course lectures and tutorials. 
Table 1 shows the seven-point, strongly-agree (1) to strongly-disagree (7), literature 
developed (and dual focus group pre-trialled) Likert scale measures for each Biggs 3P learning 
system construct (and for each learning-mode-deployed).  
Under CFA maximum likelihood, and 25 oblimin rotations, every construct development 
underwent elimination of any cross-loads < 0.25. At CFA completion each construct had a KMO 
> 0.6 and a Bartlett p < 0.05, and had all residuals < 0.05 (Cunningham, 2008). Each construct’s 
congeneric shape was internally checked, and cross-checked. Munck’s (1979) equations were 
used to build each construct’s single indicator composite (Grace and Bollen (2008). Each of the 
four Biggs 3P learning systems was separately structural equation modelled - using 2000 
bootstraps to further validate each resultant model. 
 
    
Table 1. Learning mode constructs, items, item references and measures 
 
 
 
5. Analysis and discussion 
Under Biggs (2003) the presage of teaching-mode-deployed and student inputs, the process of 
learning experiences (activities) and the product learning outcomes (made up of skills and 
quality blocks) we generate four one-way SEM learning systems. Figure 3 displays our 
blended-enhanced model and its standardised beta weight paths. Strongest paths are as predicted 
by Biggs. This Table 2 finding, and Figure 3 approach, applies across all four learning systems.  
Item Development Mesurement Item Item 
Load
Mean Std 
Dev    
Cronbach 
Alpha
Traditional Mode 4.83 1.03 0.76
Teacher controls/manages all aspects of the student learning tasks 0.78
Teacher is only decision maker, directs students throughout all learning experiences 0.65
Power and responsibility is primarily teacher-centered 0.64
Teacher acts as instructor of all learning tasks 0.63
Blended Enabled Mode 5.73 0.93 0.84
Teacher uses on-line and off-line library resources 0.81
Teacher provides a range of borrowable library resources 0.77
Teacher provides on-line resources suitable for student's mobile or remote downloads 0.75
Teacher uses course websites and on-line Blackboard course support site 0.62
Teacher provides a range of texts and course support materials 0.61
Blended Enhanced Mode 4.78 1.20 0.83
I use on-line interactions with my fellow students to complete course task activities 0.89
I communicate with my lectue on-line via email, phone, skype, texting, etc. 0.88
Teacher combines web, library, CD Rom,simulations within my course learning activites 0.60
I have access to multimedia, podcasts and prerecorded lectures in my course 0.58
Flexible Mode 5.85 0.80 0.80
I negotiate the mix of theory and practices to best suit my learning needs 0.81
I negotiate the sequencing of topics to best suit my learning needs 0.75
I vary my chosen suitable learning resources to best suit my learning needs 0.69
I negotiate course topics and content to best suit my learning needs 0.67
Personal Learning Skills 5.88 0.75 0.78
My past learned skills allow me to acquire new knowledge across my learning tasks 0.80
My past learned skills allow me to reflect and to refine my learned concepts 0.72
My past lerned skills allow me to think critically and to make relevant learning decisions 0.65
LEARNING Experience 5.62 0.89 0.75
Face-to-face instruction to the class by my lecturer 0.81
Learning experiences 0.74
Face-to face individual instruction from the lecturer 0.68
Face-to-face student study group activities 0.56
Traditional Learning Skills 5.64 0.93 0.88
Face-to-face learning is the best way to improve my information acquisition skills 0.89
Face-to-face learning is the best way to improve my analytical skills 0.86
Face-to-face learning is the best way to improve my interpersonal engagement skills 0.85
Blended Learning Skills 5.46 1.17 0.86
Face-to-face and on-line learning mixes best improve my behavioural skills 0.89
Face-to-face and on-line learning mixes best improve my Interpersonal engagement skills 0.87
Face-to-face and on-line learning mixes best improve my analytical skills 0.83
Flexible Learnng Skills 5.45 0.96 0.85
I personally negotiate my course delivery to best improve my analytical skills 0.92
I personally negotiate my course delivery to best improve my information acquisition skills 0.86
I personally negotiate my course delivery to best improve my behavioural skills 0.74
Learning Quality Experienced 5.62 0.80 0.79
Contacts with my lecturer, instructor and/or mentor consolidates my course learning quality 0.81
Students always best learn content that is strongly linked to its most appropriate contexts     0.72
Face-to face discussions with the lecturer, instructor and/or mentor affect learning quality 0.72
Students master their knowledge acquision by drills and practice 0.62
Learning course content is very important 0.61
STUDENT PERSONAL INPUT SKILLS 
TEACHING MODES
Novak, 1998; Allen, Bourhis, 
Burrell & Mabry, 2002; Theroux, 
2004 
Caladine, 1999; Bonk & Graham, 
2005; Delialioglu & Yildirim, 
2007, 2008
Wade, et al.,1994; Collis & 
Moonen, 2001; Hill, 2006
Holsapple & Lee-Post, 2006; 
Alves & Raposo, 2007; Sun et 
al., 2008
Boyatzis & Kolb, 1995; Duke, 
2002; Kretovics, 2006; Lowry, 
Molloy & McGlennon, 2008
STUDENT LEARNING EXPERIENCES
Arbaugh, 2000; Miller & 
Groccia, 1997; Marks et al., 2005; 
Davis & Wong, 2007; Douglas 
et al., 2008; Sun et al., 2008 
STUDENT LEARNING SKILLS OUTCOMES
Boyatzis & Kolb, 1995; Duke, 
2002; Kretovics, 2006; Lowry, 
Molloy & McGlennon, 2008
STUDENT LEARNING QUALITY OUTCOMES
    
 
 
 
Figure 3. Biggs 3P learning system modelled under SEM 
 
 
Table 2. Biggs 3P learning system regression path measures for each teaching mode 
 
 
Table 2 SEM models show some uni-directional pathways display significance variations, but 
all Table 3 models show excellent fit (1.0 < χ2/df < 2.0), and each model supports sample 
invariance (all Bollen-Stine p’s > 0.05, and bootstrapped 2000 times) (Table 3). As the learning 
modes progress towards a flexible learning systems approach the presage to process to product 
paths become stronger. 
 
Table 3. Biggs 3P learning system goodness-of-fit measures for each teaching mode 
Chi Sq/df 1.426 Bollen-Stine p 0.838
RMSEA 0.041 RMR 0.045 TLI 0.974
CFI 0.986 GFI 0.971 AGFI 0.951
Chi Sq/df 1.597 Bollen-Stine p 0.703
RMSEA 0.051 RMR 0.036 TLI 0.978
CFI 0.991 GFI 0.98 AGFI 0.943
Chi Sq/df 1.839 Bollen-Stine p 0.572
RMSEA 0.061 RMR 0.034 TLI 0.972
CFI 0.987 GFI 0.978 AGFI 0.938
Chi Sq/df 1.256 Bollen-Stine p 0.945
RMSEA 0.032 RMR 0.037 TLI 0.983
CFI 0.994 GFI 0.977 AGFI 0.952
Flexible Mode Parameter Estimates
Blended Enhanced Mode Parameter Estimates
Blended Enabled Mode Parameter Estimates
Traditional Mode Parameter Estimates
 
 
Again, as predicted, Table 2 also shows as the learning system shifts towards flexible, the 
covariance synergies between teaching and student inputs (presage) constructs increase, and 
compared to teaching, student inputs consistently show stronger path influences. This suggests 
Traditional
Blended-
Enabled
Blended-
Enhanced Flexible
Student Input Factors <---> Teaching-Mode-Deployed 0.30*** 0.59*** 0.40*** 0.74***
Student Learning Experiences <--- Teaching-Mode-Deployed 0.29*** 0.27* 0.30*** 0.32*
Student Learning Outcomes <--- Teaching-Mode-Deployed 0.08 0.24** 0.03 0.18
Student Learning Experiences <--- Student Input Factors 0.50*** 0.43*** 0.47*** 0.36*
Student Learning Outcomes <--- Student Learning Experiences 0.62*** 0.59*** 0.64*** 0.61***
Student Learning Outcomes <--- Student Input Factors 0.32*** 0.22* 0.32*** 0.21
Learning Pathway
Teaching Mode
    
student pre-course preparation and background skills are likely valuable ingredients when 
achieving high learning outcomes. As suggested by Biggs, the direct presage-to-product student 
learning outcomes effects (of Figure 3) remain lower than the corresponding process-to-product 
contribution. 
The Biggs 3P learning system applies directly to traditional and blended-enabled learning 
approaches, but under either blended-enhanced, or flexible approaches variations can arise as 
more variations to the learning experience are incorporated. In addition, as the learning systems 
become more flexible, the student’s learning experiences are the key drivers of learning 
outcomes. For example, under flexible learning mode systems only the three bold pathways of 
Figure 4 show significance. This implies the higher the student experiences (processes), the 
higher are the student learning outcomes (products). 
 
To test our hypotheses, we next investigate the ‘Total Effects’ measures of Table 4. Here, the 
student-perceived learning effects of each construct are gauged against the relevant 
teaching-mode-deployed. This study shows the blended mode system exists in two different 
forms. It also shows the blended-enhanced learning system delivers greater learning (construct or 
‘average’) outcomes when compared to the blended-enabled learning system. Hence, hypothesis 
one (H1) is supported. 
 
Table 4. Biggs 3P learning-system total effects measures for each teaching mode 
Constructs Traditional Blended-Enabled 
Blended-
Enhanced Flexible
Student Inputs 0.34 0.41 0.62 0.74
Student Learning Experiences 0.43 0.42 0.52 0.60
Student Learning Outcomes 0.30 0.40 0.48 0.51
Average 0.35 0.41 0.54 0.62  
 
Table 4 shows the ‘average’ learning effects of each Biggs 3P learning system increase as the 
learning approaches increase from traditional, to blended-enabled, to blended-enhanced, and 
finally to flexible. Similarly, the three student-related constructs show the same increasing trend. 
Thus, hypothesis two (H2) is supported, with the highest student-perceived learning achieved 
under flexible learning approaches.  
Strong increases in student learning experiences, and student learning outcomes, are possible 
when the teaching-mode-deployed migrates towards the higher student-engaging levels. This 
typically occurs under blended-enhanced or flexible learning systems. Hence, researchers may 
investigate additional strategies to grow student inputs – possibly by pre-developing student 
knowledge/ability levels before the learning experience is undertaken, and/or by adopting 
pre-course student motivational approaches. Such approaches are typically enabled using 
interactive technologies, and experiential applications, and these may then drive greater desires 
to learn, and possibly deepen the resultant learning outcomes. 
Next we model Table 4’s ‘Total Effects’ in three dimensions, and plot these against the 
teaching deployed, thereby constructing the cone-of-learning (Figure 4). The cone-of-learning is 
somewhat distorted – possibly due to our limited number of measures, or the ability to fully 
capture comparable components of each learning system. Nevertheless, the cone-of-learning is 
constructible, and visibly shows transitions towards greater learning occur at the open and 
flexible-end of the cone-of-learning. Hence our third hypothesis (H3) is established. 
The cone-of-learning supports the views of past researchers (Bonk and Graham, 2005, 
Georgouli et al., 2008) regarding the presence of a learning continuum, with overlapping 
    
boundaries between the teaching-modes-deployed. As the teaching-mode-deployed shifts along 
the cone-of-learning it enters the flexible (and open-ended) mode where higher levels of student 
learning experiences, and student learning outcomes (indicated by an increase cross-sectional 
area), are generated. Thus tertiary institutions should ideally position their 
teaching-mode-deployed approaches towards the flexible-end of the cone-of-learning.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Learning mode effects built into cone-of-learning 
 
Past static views of learning, that traditional approaches are different to blended approaches, 
are not always accurate, and should be addressed within cone-of-learning continuum 
considerations - by recognising that with no clear cut-offs, clear boundaries between different 
learning approaches may not exist. 
 
6. Implications of research 
6.1 Theoretical implications 
This study supports learning as an interacting system, which varies from year-to-year (and 
sometimes even within one year-level and then between different classes). This complex 
teaching and learning arena can be considered through four teaching modes - with each 
incorporating differing technologies, ideas and interactions that extend across the student’s 
learning experiences.  
The cone-of-learning visually summarises learning as a complex system of interrelated 
contributors that combine, and conjointly influence student learning. It also displays the 
approaches pertinent to an appropriate learning mode, and displays a relevant position along the 
learning continuum. At times, a superbly taught traditional learning program may offer greater 
student learning than that available through one delivered by one of the remaining three learning 
modes. This situation creates extreme learning mode overlaps, and removes the notion of mutual 
exclusivity between differing learning modes. It also supports both the learning continuum and 
the cone-of-learning interpretations. 
When well ‘targeted’ presage or process learning developments are added to the learning 
system, then both student learning experiences, and student learning outcomes, can rise (but not 
necessarily in linear relationship). This is supported by Tumen et al. (2008) who view student 
    
experiences as success drivers towards a student’s degree completion, and by Black (1996) who 
sees teaching-modes-deployed as a driver of significant student learning experiences, and of 
student learning outcomes. Such targeted changes remain a rich area for additional research, and 
for multi-level modelling (in SEM or Mplus). In addition Biggs learning products can extend 
into value, satisfaction, and loyalty considerations; or into graduate attributes, workplace-desired 
graduate skills, and/or business or workplace outcomes. 
 
6.2 Practical implications 
Along the lines suggested in this study, tertiary institutions can consider repositioning their 
courses into ones that best pre-equip their student cohort, and then engage these students with 
expanded, experiential learning tasks that involve deep- or embedding/reinforcing-learning 
offerings. They can also specifically-target positioning their learning towards the flexible-end of 
the learning continuum. Such approaches can mix-and-match chosen learning activities against 
specific quests to drive knowledge and learning, from the institution, through to the student. 
Here, new models such as all lectures on-line with institution-based (or on-line) collaborative 
workshops reinforcing materials, or gamified scenario-based instruction and consolidation, or 
mobile iPad and cloud connectivities, can add to existing multi-learning mode options, and can 
add to the global interactive learning solutions. In such environments, assessment within the 
learning process also requires shifts towards the value of experiential collations. 
For example governments such as Australia and the UK are working towards standardising 
learning outcomes for all university courses. In addition, students are demanding more flexible 
learning options. These requirements are now driving universities towards more engaging 
learning and increased flexible delivery approaches - such as fully online learning with webinars 
social networking. The cone-of-learning shows such shifts towards flexibility will likely generate 
higher student learning experiences, higher student learning outcomes. As emergent innovative 
technologies (and approaches) are adopted, student input capabilities will likely require upgrades 
before they enter such new learning environments. 
 
7. Future research 
7.1 Measurement aspects 
The measurable relationships between the Biggs 3P learning system constructs move this 
research beyond the past studies of Black (1996) and Wang and Braman (2009). The 
literature-based measures within this Biggs 3P learning system study and their subsequent 
SEM-developed relationships can both be extended over time to assess learning modes in new 
ways such as using value deliverance, satisfaction, and loyalty in assessment. 
Tertiary institutions adopting a particular cone-of-learning strategy (and measurement set) can 
benchmark themselves against chosen competitors, and can incorporate additional student 
learning experiences into their learning strategies. By testing these approaches against 
measurable outcomes, new ‘optimal’ student learning outcomes may emerge (Davis and Wong, 
2007). 
 
7.2 Theoretical aspects 
At the educator level, best recipes of how to appropriately package and customise this form of 
learning system is now achievable. This approach also allows research into on-line learning 
(Arbaugh and Rau, 2007), and how on-line learning systems can best deliver suitable student 
learning experiences and student learning outcomes.  
    
This study indicates blended and flexible learning systems deliver higher learning experiences 
and outcomes. This is supported by our current post-study testing using second and third year 
tertiary students. Here, coalescing higher levels of on-line interactive environments (as targeted, 
personal action-learning activities) does deliver measurable, improved, blended learning 
experiences (and outcomes), and comparison against prior blended approaches is now 
operational. Further, when post-study-questioned, students associated these approaches perceive 
them as helpful scaffolds towards their future targets, and they recognise contributing to this 
learning system can help them move towards achieving deep- and/or 
embedding/reinforcing-learning. 
 
7.3 Management aspects 
Compared to traditional learning systems, theories of blended and flexible learning systems have 
been sparingly explored. Tertiary institutions can use the cone-of-learning continuum as a guide 
to selecting their positional instructional space(s). They can then build their targeted teaching and 
instructional-mode systems. They can also use the cone-of-learning to benchmark themselves 
against other tertiary institutions.  
The incorporation of any new technologies also warrants assessment in terms of the 
cone-of-learning, and the new technology’s relative positioning as a blended or flexible learning 
tool. 
 
8. Conclusions 
Undergraduate year male and female tertiary student of diverse age and income levels perceived 
learning across traditional, blended and flexible approaches. This study gauged the effects of 
teaching and student inputs as contributors to student learning experiences and to student 
learning outcomes. This Biggs 3P learning system is measurable, and it fits traditional and 
blended-enabled approaches, but variations arise further along the learning continuum within 
blended-enhanced or flexible approaches when differing blocks of student learning experiences 
further drive the products of the system. 
This study presents learning as a system. It also builds a traditional-to-flexible learning 
continuum that offers increases in student product outcomes as one engages its flexible learning 
end (where higher student-perceived learning arises). Research into additional student input 
motivations, and into adding further prior knowledge/ability levels, can now be gauged through 
the experiential collations perceived by each student - instead of just enacting assessing through 
teacher-decided outcome targets. 
This study’s research contribution splits blended learning into two learning approaches - 
blended-enabled and blended-enhanced, showing two blended learning systems exist. Supporting 
hypothesis one, it shows the blended-enhanced learning system delivers greater learning 
(construct or ‘average’) outcomes. Supporting hypothesis two, all three student-related learning 
constructs build the ‘average’ learning effects of each Biggs 3P learning system.  
Using ‘total effects’ we capture learning systems within the cone-of-learning continuum, and 
visibly show transitions towards greater learning occur towards the open, and flexible-end, of the 
cone-of-learning. Hence our third hypothesis is also established. 
The cone-of-learning supports past researchers’ views regarding the presence of a learning 
continuum - with overlapping boundaries between teaching-modes-deployed. It successfully 
visualises existing teaching and learning modes - but as a learning system gauged in three 
learning dimensions. The more dynamic and complex learning systems (typically required 
    
towards the flexible end of the cone-of-learning’s continuum), likely require both the use of 
additional technologies, and further skilling for delivering teachers. Further, where the student is 
also appropriately pre-prepared with technologies support, then greater learning system 
acquisitions are likely. Thus, tertiary institutions can chose their learning experiences, and 
cone-of-learning ‘position’, and test these against differing teaching modes and/or engaged 
technologies.  
As the teaching shifts from a traditional approach, and moves towards a flexible approach, 
higher levels of student learning (experiences and outcomes) are system generated. Hence, 
tertiary institutions should consider migrating their teaching into their interactive/engaging 
learning system applications - typically ones embedded within blended-enhanced or flexible 
learning modes. In addition, tertiary institutions may benchmark, and then shift their teaching 
towards the flexible-end of the cone-of-learning continuum, and then re-benchmark, thereby 
building new knowledge regarding their learning systems and also keep track of their chosen and 
benchmarked competitors.  
The cone-of-learning shows shifts towards flexibility can generate higher student learning 
experiences, and higher student learning outcomes, and likely demand higher student and teacher 
inputs as innovative flexible technologies and approaches continue to develop into the future. 
 
References  
Allen, M., Bourhis, J. Burrell, N. and E. Mabry, E. (2002), “Comparing student satisfaction with 
distance education to traditional classroom in higher education: A meta-analysis”, American 
Journal of Distance Education, Vol. 16 No. 2, pp. 83-97. 
Ansari. A. and Mela, C. (2003), “E-customization”, Journal of Marketing Research, Vol. 40 No. 
2, pp. 131-145. 
Arbaugh J. and Rau, B. (2007), “A study of disciplinary, structural and behavioural effects on 
course outcomes in on-line MBA courses”, Decision Sciences Journal of Innovative 
Education, Vol .5 No. 1, pp. 65-95. 
Barrie, S. (2006), “Understand what we mean by the generic attributes of graduates”, Higher 
Education, Vol. 51 No. 2, pp. 215-241.  
Barrie, S. (2007), “Conceptual framework for the teaching and learning of generic graduate 
attributes”, Studies in Higher Education, Vol. 32 No. 4, pp. 439-458. 
Baugher, D., Varanelli, A. and Weisbord, E. (2003), “Student hits in an internet-supported course: 
How can instructors use them and what do they mean”, Decision Sciences Journal of 
Innovative Education, Vol. 1 No. 2, pp. 159-179. 
Beattie, K. and James, R. (1997), “Flexible coursework delivery to Australian postgraduates: 
How effective is the teaching and learning”, Higher Education, Vol. 33 No. 2, pp. 177–194. 
Biggs, J. (2003), Teaching for quality learning at university (2nd Ed.). Open University Press, 
Berkshire, UK. 
Black, A. (1996), “Student perceptions of teaching methods: An analysis of how perceptions can 
impact upon the learning process”, Journal of Professional Legal Education, Vol. 14 No. 2, 
pp. 203-225. 
Bonk, C. and Graham, C. (2005), The Handbook of Blended Learning: Global perspectives, 
local design, Pfeiffer, San Francisco, CA. 
Boyatzis, R. and Kolb, D. (1995), “From learning style to learning skills: the executive skills 
profile”, Journal of Management Psychology, Vol. 10 No. 5, pp. 3-17. 
Brew, L. (2008), “The Role of Student Feedback in evaluating and revising a blended learning 
    
course”, The Internet and Higher Education, Vol. 11 No. 2, pp.1-31.  
Bruner, J. (1996). The culture of education, Harvard University Press, London, UK. 
Caladine, R. (1999), “Teaching for flexible learning: Learning to apply the technology”, MOLTA, 
GSSE, Abergaveny, UK. 
Collis, B. and Moonen, J. (2003), “Flexible learning in a digital world”, Open Learning: The 
Journal of Open and Distance Learning, Vol. 17 No. 3, pp. 217-230. 
Cully, M. (2004), “Working in harmony: The links between the labour market and the education 
and training market in Australia”, in proceedings 7th Anniversary International Seminar on 
Linkage between Higher Education and Labor Market, Seoul, Korea. 
Cunningham, E. (2008), A practical guide to structure equation modeling using AMOS, Streams 
Statsline, Melbourne, Australia. 
Cybinski, P. and Selvananthan, S. (2005), “Learning experience and learning effectiveness in 
undergraduate statistics: Modeling performance in traditional and flexible learning 
environment”, Decision Science Journal of Innovative Education, Vol. 3 No. 2, pp. 251-271. 
Davis, R. and Wong, D. (2007), “Conceptualizing and measuring the optimal experience of the 
eLearning environment”, Decision Sciences Journal of Innovative Education, Vol. 5 No. 1, 
pp. 97-126. 
Delialioglu, O. and Yildirim, Z. (2007), “Student’s perceptions on effective dimensions of 
interactive learning in a blended learning environment”, Education Technology, Vol. 10 No. 
2, pp. 133-146. 
Delialioglu, O. and Yildirim, Z. (2008), “Design and development of a technology enhanced 
hybrid instruction based on MOLTA model: Its effectiveness in comparison to traditional 
instruction”, Computers and Education, Vol. 51 No. 1, pp. 474-483. 
Deming, E. (2000), The New Economics for Industry, Government, Education (2nd Ed.), MIT 
Press, Cambridge, MU. 
Dill, D. and Soo, M. (2005), “Academic quality, league tables, and public policy: A 
cross-national analysis of university ranking systems”, Higher Education, Vol. 49 No. 4, pp. 
495–533. 
Douglas, J., McClelland, R. and Davies, J. (2008), “The development of a conceptual model of 
student satisfaction with their experience in higher education”, Quality Assurance in 
Education, Vol. 16 No. 1, pp. 19-35. 
Duke, C. (2002),. “Learning Outcomes: Comparing student perceptions of skill level and 
importance”, Journal of Marketing Education, Vol. 24 No. 3, pp. 203-217. 
Gamliel, E. and Davidovitz, L. (2005). “Online versus traditional teaching evaluation: mode can 
matter”, Assessment and Evaluation in Higher Education, Vol. 30 No. 6, pp. 581-59.  
Georgouli, K., Skalkidis, I. and Guerreiro, P. (2008), “A framework for adopting LMS to 
introduce e-learning in a traditional course”, Education Technology and Society, Vol. 11 No. 
2, pp. 227-240. 
Grace, J. and Bollen, K. (2008), “Representing general theoretical concepts in structural equation 
models: The role of composite variables”, Environmental and Ecological Statistics, Vol. 15 
No. 2, pp. 191-213. 
Hair, J., Black, W., Babin, B. and Anderson, R. (2010), Multivariate Data Analysis: A Global 
Perspective, Pearson Prentice Hall, Upper Saddle River, NJ. 
Hamilton, J. and Selen, W. (2002), “Learning in a demand chain management framework: 
Directions for business education”, in proceedings 33rd Decision Sciences Institute 
Conference, Nov. 23-26, San Diego, Vol. 33 No. 1, pp. 1-16. 
    
Hamilton, J. and Tee, S. (2009), “Building the tertiary institution enhancement measurement 
model”, E Business Review, Vol. 9 No. 1, pp. 113-117. 
Hamilton, J. and Tee, S. (2010), “Smart utilization of tertiary teaching and learning modes”, 
Computers and Education, Vol. 54 No. 4, pp. 1036-1053. 
Hamilton, J., Ho, V., Lemmon, C. and Lui, C. (2011), “The importance of human simulation: 
Allowing the lure of technology to drive development”, in proceedings 5th European 
Conference on Game- Based Learning, Oct. 20-21, Athens, Greece, pp. 1-8. 
Hamilton, J., Prideaux, M.C. and Tee, S. (2013), “Linking car racing expectations and value with 
satisfaction, trust and loyalty outcomes”, in proceedings 12th International Decision 
Sciences Institute and 6th Asia-Pacific Decision Sciences Institute Conference, Nusa Dua, 
Bali, Indonesia, 9th-13th July, Vol. 12 No. 1, pp. 875-888.  
Hamilton J. and Tee, S. (2013), “Blended teaching and learning: A two-way systems approach”, 
Higher Education Research and Development, Vol. 32 No. 5, pp. 748-764. 
Hill, J. (2006), “Flexible learning environments: Leveraging the affordances of flexible delivery 
and flexible learning”, Innovative Higher Education, Vol. 31 No. 3, pp. 187-197. 
Holsapple, C. and Lee-Post, A. (2006), “Defining Assessing and promoting e-learning: and 
information systems perspective”, Decision Sciences Journal of Innovative Education, Vol. 
4 No. 1, pp. 67-85.  
Jackson, T. (2007), “Personalization and CRM”, Database Marketing and Customer Strategy 
Management, Vol. 15 No. 1, pp. 24-36. 
Johnson, D. and Johnson, R. (1999), Learning together and alone (3rd Ed.), Allyn and Bacon, 
Sydney, Australia. 
Kiili, K. (2005), “Digital game-based learning: Towards an experiential gaming model”, Internet 
and Higher Education, Vol. 8 No. 1, pp. 13-24. 
Lowry, D., Molloy, S. and McGlennon, S. (2008), “Future skill needs: Projection and employers’ 
view”, Report presented to Australian Department of Education, Employment and 
Workplace Relation, National Centre for Vocational Education Research (NCVER), 
Australia. 
Martin, A., Milne-Home, J., Barrett, J., Spalding, E. and Jones. G. (2000), “Graduate satisfaction 
with university and perceived employment preparation”, Journal of Education and Work, 
Vol. 13 No. 2, pp. 199-213. 
Marton, F. and Säljö, R. (1984), “Approaches to learning”, in Marton, F., Hounsell, D. and 
Entwistle, N. (Eds.), The Experience of Learning, Scottish Academic Press, Edinburgh, UK, 
pp. 39-58. 
McCarthy, J. and Anderson, L. (2000), “Active learning techniques versus traditional teaching 
styles: Two experiments from history and political science”, Innovative Higher Education, 
Vo. 24 No. 4, pp. 279-294. 
McLoughlin, C. and Luca, J. (2002), “A learner-centred approach to developing team skills 
through we-based learning and assessment”, British Journal of Educational Technology, Vol. 
33 No. 5, pp. 571-582. 
Michinov, N. and Michinov, E. (2008), “Face-to-face contact at the midpoint of an online 
collaboration: its impact on the patterns of participation, interaction affect, and behaviour 
over time”, Computers and Education, Vol. 50 No. 4, pp. 1540-1557. 
Miller, J. and Groccia, J. (1997), “Are four heads better than one? A comparison of cooperative 
and traditional teaching formats in an introductory biology course”, Innovative Higher 
Education, Vol. 21 No. 4, pp. 253-273. 
    
Munck, I. (1979), Model building in comparative education. Applications of LISREL method to 
cross-national survey, Almqvist and Wiksell International, Stockholm, Sweden. 
Murthi, B. and Sarkar, S. (2003), “The role of management sciences in research on 
personalization”, Management Science, Vol. 49 No. 10, pp. 1344-1362. 
Novak, J. (1998), Learning, creating and using knowledge: Concept maps as facilitative tools in 
school and corporation, Lawrence Erlbaum Associates, Inc., New Jersey. 
Peterson, R., Berenson, M., Misra, R. and Radosevich. D. (2008), “An Evaluation of factors 
regarding students’ assessment of faculty in the business school”, Decision Sciences Journal 
of Innovative Education, Vol. 6 No. 2, pp. 375-402. 
Piaget, J. (1985), Equilibration of cognitive structures, University of Chicago Press, Chicago, Il. 
Pine, B. ll, Bart, V. and Boynton, A. (1993), “Making mass customization work”, Harvard 
Business Review, Vol. 71 No. 5, pp. 108-119. 
Shewhart, W. (1980), “Economic Control of Quality of Manufactured Product”, In American 
Society for Quality, 50th Anniversary Commemorative Issue. Milwaukee, WI.  
Stella, A. and Woodhouse, D. (2008), “Benchmarking in Australian higher education: A thematic 
analysis of AUQA audit reports”, Australian Universities Quality Agency (AUQA) 
occasional publication, available at: 
13http://www.auqa.edu.au/qualityenhancement/publications/occasional/ publications/ 
(accessed 10 June 2010). 
Sun, P., Tsai, R., Finger, G. and Chen, Y. (2008), “What drives a successful e-learning? An 
empirical investigation of the critical factors influencing learners’ satisfaction”, Computers 
and Education, Vol. 50 No. 4, pp. 1183-1202. 
Tam, K. and Ho, S. (2006). “Understanding the impact of web personalization on user 
information processing and decision outcomes”, MIS Quarterly, Vol. 30 No. 4, pp. 865-890. 
Taylor, J. (1998), “Flexible delivery: The globalizations of lifelong learning”, Indian Journal of 
Open Learning, Vol. 7 No. 1, pp. 55-65. 
Theroux, P. (2004), “Comparing traditional teaching and student centered, collaborative learning, 
Enhance Learning with Technology”, Available at: 
http://members.shaw.ca/priscillatheroux/collaborative .html (accessed 10 April, 2009). 
Thirumalai, S. and Sinha, K. (2009), “Customer satisfaction with order fulfillment in retail 
supply chains: Implications of product type in electronic B2C transactions,” Journal of 
Operations Management, Vol. 23 No. 3/4, pp. 291-303. 
Trigwell, K. and Prosser, M. (1991), “Improving the quality of student learning: The influence of 
learning context and student approaches to learning on learning outcomes”, Higher 
Education, Vol. 22 No. 3, pp. 251-266. 
Tumen, S., Shulruf, B. and Hattie, J. (2008), “Student pathways at the university: Patterns and 
predictors of completion”, Studies in Higher Education, Vol. 33 No. 3, pp. 233-252. 
Wade, W., Hodgkinson, K., Smith, A. and Arfield, J. (1994), Flexible Learning in Higher 
Education. Kogan Page, London, UK. 
Wang, Y. and Braman, J. (2009), “Extending the classroom through Second Life”, Journal of 
Information Systems Education, Vol. 20 No. 2, pp. 235-247. 
Yudko, E., Hirokawa, R. and Chi, R. (2008), “Attitudes beliefs and attendance in a hybrid 
course”, Computers and Education, Vol. 50 No. 4, pp. 1217-1227. 
Zipkin, P. (1991), “Does manufacturing need a JIT revolution?”, Harvard Business Review, 
Vol.69 No.1, pp. 40-50. 
 
    
About the Authors 
 
 
 
Dr. John R. Hamilton researches competitiveness, innovation and strategic futures. He has extensive corporate 
national (and international) leadership and management experience. He consults on online and/or offline 
engaging interactive environments, and develops capabilities for business-consumer real-time interfacing. 
Current research interests include: leadership, value-deliverance, social networks, corporate and virtual 
intelligences, cloud business scenarios, major-events management, tracking, and interactive learning. John’s 
 Acute Futures Group (AcuteFutures.com) deploys international R&D task teams (Norway, Hong 
Kong, Singapore, and Australia). Acute Futures unique value-deliverance systems create custom-built 
experiential skilling scenarios for global and futures-focused organizations.  
 
 
Dr. SingWhat Tee is the Head of Information Systems at James Cook University. He researches the impacts of 
information systems on global citizens and their environments. His research focuses on the criticality of 
operational data, value analysis, and decision-making information systems. Current research interests include: 
modelling organizational systems; intelligent data/information modelling, social networks, and the new 
information technologies systems that influence knowledge transfer and experiential learning.  
 
